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Relationship between mammal species richness
and human population density for Mexico. From
Vazquez and Gaston 2005 Landscape
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Promising Approaches: Satellite Data

The NASA Earth Observing System is a $7.3 billion program
planning satellite-based earth monitoring for 15 years, and is the o
heart of global change science for the United States. Fa ( \
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“Measures of energy (heat, primary productivity)...[and water balance]...explain
spatial variation in richness better than other... variables in 82 of 85 cases”,
Hawkins et al. 2003.
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The marriage of species energy theory and satellite data
provides an important new framework for organizing
conservation along biophysical and human gradients.
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USGS Breeding Bird Survey

Survey unit is aroadside route
39.4 km in length
50 stops at 0.8 km intervals
Birds tallied within 0.4 km
3 minute sampling period

One survey per year since 1966

Water birds, hawks, owls,
and nonnative species excluded MONTANA

in this analysis e
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Summary of Results

GPP was strongest predictor (.50).

Annual predictors were stronger than breeding
season (GPP=.40) predictors.

Observed richness (GPP=.62) was stronger than
estimated richness.
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Rural routes only

R?=.50, n=1617
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Estimated Richness (log+1)
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bird richness
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Bird richness (log+1)
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Bird richness (log+1)
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Bird richness (log+1)
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Estimated Bird Species Richness
(log+1)

R?=.16, n=3309
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Estimated Bird Species Richness

Human Population Density
(Log+1)

Is there a human effect on birds beyond GPP?
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Richness/GPP [ Richness/population

200

ESTLOG100
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Human Population density (log)
less than 1.75 (yellow)

2 3
POPMNILOG

Model P value
POP POP* .0001
GPP GPP* .0001
POP POP’ GPP GPP* .0001

For lower population routes
(yellow in these graphics) human
population density contributes
little to the best model.

Human density has little effect on
birds at lower human densities. p——

Biodiversity
Lab




— Richness/GPP
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For higher population routes, above
the 1.75 threshold, human
population density explains more
variation than GPP.

Humans may reduce birds at higher
human densities.

Human Population density (log)
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greater than 1.75 (yellow)

Landscape
Biodiversity
Lab




Landscape
Biodiversity
Lab




Landscape
Biodiversity
Lab




I s1-100% predicted maximum richness
T0-80% predicted maxinom richness
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National Park Service

Other federal lands

County boundaries
Biodiversity hotspots
Biodiversity modeling mask |
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NASA EOS Program

NASA Lanad Cover Lanad Use Change Program
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